Single-neuron gene expression studies may be especially important for 14 understanding nervous system structure and function because of the neuron-specific 15 functionality and plasticity that defines functional neural circuits. Cellular dissociation is a 16 prerequisite technical manipulation for single-cell and single cell-population studies, but the 17 extent to which the cellular dissociation process affects neural gene expression has not been 18 determined. This information is necessary for interpreting the results of experimental 19 manipulations that affect neural function such as learning and memory. The goal of this research 20 was to determine the impact of chemical cell dissociation on brain transcriptomes. We compared 21 gene expression of microdissected samples from the dentate gyrus (DG), CA3, and CA1 subfields 22 of the mouse hippocampus either prepared by a standard tissue homogenization protocol or 23 subjected to a chemical cellular dissociation procedure. We report that compared to 24 homogenization, chemical cellular dissociation alters about 350 genes or 2% of the hippocampal 25 transcriptome. While only a few genes canonically implicated in long-term potentiation (LTP) and 26 fear memory change expression levels in response to the dissociation procedure, these data 27 indicate that sample preparation can affect gene expression profiles, which might confound 28 interpretation of results depending on the research question. This study is important for the 29 investigation of any complex tissues as research effort moves from subfield level analysis to 30 single cell analysis of gene expression.
Two tissue samples were taken from three hippocampal subfields (CA1, CA3, and DG) from 300 um brain slices. Two adjacent samples were processed using a homogenization (HOMO) protocol or dissociated (DISS) before processing for tissue level gene expression profiling. homogenized and dissociated samples (Figure 1B) . 97 In this analysis the first principal component (PC1) accounts for 40% of the variance and, mostly 98 notably, distinguishes DG samples from the CA1 and CA3 samples. A two-way treatment-by-subfield 99 ANOVA confirmed a significant effect of treatment (F 1 , 8 = 5.36, p = 0.049) and subfield (F 2 , 8 = 22.48, 100 p = 0.0005) but not the interaction (F 2 , 8 = 0.31; p = 0.74). Post hoc Tukey tests confirmed CA1 = CA3 101 < DG. The second principal component (PC2) accounts for 22% of the variation in gene expression 102 but does not vary significantly with treatment (F 1 , 8 = 5.06, p = 0.055), subfield (F 2 , 8 = 0.89, p = 0.45), 103 or the interaction (F 2 , 8 = 0.062, p = 0.94). None of the higher principal components showed sig- Because the hippocampus is central to learning and memory, we asked whether the expression 116 of genes and pathways known to be involved in learning and memory is affected by dissociation.
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We first examined expression of 240 genes that have been implicated in long-term potentiation
Hexb C1qb This study was motivated by the possibility of single cell sequencing, although we did not con- to test our hypothesis of how the process of cellular dissociation affects gene expression relative 155 to tissue homogenization, because the RNA from single cells can't be recovered after tissue ho-156 mogenization. To compare single cell transcriptomes that are obtained without dissociation, we differentially expressed genes with genes and pathways known to be involved in hippocampal LTP, et al., 2014) . We used a threshold of a false discovery corrected (FDR) p-value < 0. 
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Sanes & Lichtman Molecules Related Transcripts
GLUTAMATE RECEPTORS GluR1; GluR2
Gria1; Gria2 mGluR1; mGluR4; mGluR5; mGluR7 Grm1; Grm4; Grm5; Grm7 NMDA NR2A; NMDA NR2D; NMDA NR1 Grin1; Grin2a; Grin2d OTHER NEUROTRANSMITTERS norepinephrine and b-adrenergic receptors Adrb1; Adrb2; Adrb3 adenosine and adenosine 2A receptors Adra1a; Adra1b; Adra1d; Adra2a dopamine and D1 dopamine receptors Th; Drd1 mu and delta opioid receptors Oprm1; Oprd1 acetylcholine receptors Chrna1; Chrna7; Chrna3; Chrnb1 .
